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> A dniling fluiC ccmorismg a static oil .n water emulsion consisting of 
a» 50-96 *av aguecus phase 
Di 3-W *av Oil DMaje 

CI I -10 »ov 0' 3t least one surfactant belonging to tne class of 
at ettiQuyiatec ammes: 
t) ethcxyiatetf flianiires; ar>0 
C) quaternary ei^oxytated ammonium salts. 



CM 
< 

in 

C7) 



CM 



Ui 



0 27 T 343 



DRILLING FLUID 



Tre tn^ention relates to a Ofillmg fluid comprising a stac'e cn in *a:er enutsion ccrsiSlirg :f 
a) S0-d6 *«v acueou) pnase 
b» 3-40 *wv oil phase 

a I* to %v of at feast 0*^9 surfactant belonging to me ctass fa; ethciryiated amires ravirg ;re 
5 formula: 

R-N 

^(-CH2-CH2-0-)^-H 

in (Which H is any hydfOphoi)ic organic group and x and y vm integers >Mhe sum of which is in (he range 
T5 of from 4-20. and Of to the class (b) of ethoxylaied diamines having the formula; 

^(-CH2-CH2-0-)y-H 

iS in which R is any hydfoohobic organic group, x. y and z are integersii. the sum of which in ths range ct 
from 4 w 20 and n is an integer In range of trom i to 6. and or to the class (C) of quatemary ethgxytated 
ammonium salts having the formula: 
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^(-CH2-CH2K)-)yH 

in which fl. and are any hydrophobic organic groups, x and y are mtegersii the sum of which is m tre 
rar>ge of from 2 to 20 and A is any anion. 

When drilling subterranean welts such as. for example, oil or gas wells, tne rotary onlting method is 
commonly employed. The rotary dnlling method utilizes a bit attached to a dnil stem, and a dnikng fluid cr 
"mud" which is circulated tnrough the drill stem to the bottom of the borehole where it is ejected througn 
small openings m the dnil bit The iiuu; is then returned to the surface through the annular soace between 
the driH stem and the borehole wail, or casing if one has been installed. Upon reaching the surface, the 
drilling fluid or "mud* is ordinanly treated to remove cuttings obtained from the bcrehole. and is then 
recirculated. 

Drilling fluids serve many functions, and should therefore possess a number of desirable physical and 
rheological properties. For example, the viscosity of a dniling fluid should te sufficient to permit it to 
(Effectively transport bit cuttings from the bottom of the borehole to the surface for removal A cniiing fimd 
should also prevent excessive amounts of fluid from flowing from the borehole mio surrcundirg formations 
by depositing on the wall of the hole a thin but substannaily impervious filter cake, in acciocn. a dnlling fluid 
should be able to hold solids in suspension, preventing their return to the bottom cf the hcie when the 
circulation is reduced or temporanly mtemipied. This property can be obtained by utiizing adcittves whic^ 
wtti impart a gel structure to the dnlling fluid to increase viscosities. The gel structure, however. iS 
preferably such that cuttings can be removed from ihe drilling ffuKJ by passing the tluid through tiiiraticn 
equipment such as a shaie shaker and or sand cyclones pnor to recirculating the fluid tc the cn!l di. A 
drilling fluid must also exert pressure cn the surrounding formations, mus preventing pcssibie coMaose of 
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th« bwahoto or mHw Of higWy prMSunwd 0.1 or gas m 9.9 rotation. F,na!ly. a Or-lling (Ig.d Jhoulo serve as 
a lubrtcafina and cooiiiw agem for tn« drill swing ano the brt. 

SJ^ofVasiiy dis,»s.bt« fo.m«.cfls such as sha.es. maris artd chalks often presenrs a problem .n 
mud solids co«Uoi. Onlled soMs te«d to disir-tegrate m the OrUfing nu.d wmie Oemg transoorted to surface 
, ar^ tn« fines thus created are »ery OifficuU to remove. A i,u*ld-up of fines is tne conjoduenee and leads to 
an increased viscosity of me drilling fluid and a decreasnd rate of penetrattgn of the drilling operation 
Ultimately mod dilution i» required to recondition the mud or drilling fluid. 

A method » combat drilled soMs dismtegration is the apcHcwion of the dr.iifr.g Huid according to the 
invention This 'mud* prevents disintegration of cuttings and so delays the twild-up of fines. 
,0 in addition the present invention relates to a concept in mud engineenng wnici« involves the onii..ig of a 
well bv the use of en oil in water emols«n which deposits its d phase onto mineral surfaces, m m.s 
mannJr me interaction of the water phase o» the mud and troublesome shale wnes is greatly lowered or 
prevented compteWy and mis f*. Utates the easy drilling of me we«. 

A preferred composition of me mud system according to the inve.-.iion is as follows: 

rs 

a) 87-93 *Wv aqueous phase 

b) 4 8 %v ott phase 

c) a-5 %v surfactant The heart o( me system it the nature o( the surfactant intertacial phase, i.e. at 
least one ethosyiafed amwe. ethoxyfoied diamine andor quatemery ethoxyiated ammonium salt which acts 

JO bom IB disperse the oM phase tfiroughout me aqueous phase and afso to coat it out onto mine»ai surfaces, 
incluifind troublesome shale lonet. What distinguishes the present system from lliose previously existing is 
me^MfactivMWSS o« me coating in preventing me undesirable water-shafe interactions and the ease with 
which it is «ico.por««J into typical drilling fluid systems. The emo«yiate •nines and ^ 
aualamary ethO)tvfated ammoniam salts are essentW for me present drilling tlotd and none of the 

M euffectants used in the dfilUng muds according to me wristing patent specifications or present m the 
commercially avaHaWe systems give as good results as me .moxyiate amines ainJ diamines and me 
Quattmary ethoxylcied ammonium salts. ^ . 

ThTemoxylated amine* and diamines are commercially available 8urtaet*.tt w.m me following 

chemical formulas, respectively: 
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and 
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The -B- group "-ay be «"» hydrophobe organic group, aliphatic or aromatic, saturated or unsaturated. 
«»aht Of branched and a prelerred set of groups are mose derived from tallow, olive oil or 

^ownlt oil. The number of emyiene oxWe units Is chosen to balance me p*ticulw hydrophobic group in 
>nv oerticutar case and fwnce provide me desireable emulsificaMn and weMng properties. When me R 
ctouTb derived from taltow. me preferred number of emytene vMb groups is a- proximately 15. but m.s 
S^JJ considerably depending upon me expected conditior« o« use. For low or mod^.» 
i^wimately 5 units will suffice and m conditions ol very high temperatures or very high saW-ty. more 
man IS may be necessary. T)w integer n is preferably X 

The quaternary emoxyiated ammonium sans are also produced on a commercial scafe. They a/e 
surfactants wim me chemical lormula: 
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as 



r/ ^(-CH2-CH2-0-)yH; 



p,a an. 'Br groups .ay te 

me range of from 2 to 20. wr.-" the H- group .s ae "vM ^^^^^^^ 

oTrr^crr^n^;^^^^^^^^^ - - — ^ - 

'""t'S "!Sac«n« form o.. ir, wa.er e.uls,cn, over a conpcmc r^,,. ^c. e 
75% water phase 20% Oil phase-S". surfactant 

50-. water ph«e.aO% o>l p>^^^ ^"S^ve and no. .xh.u«.«e anc e>e exact one c..c*en j., 

These con,p«*C«. J» ^^J^'^J', me prob-em. Obv*0«,ly. for com ,rv.r:rc:«r.:a: 

p^ticular appteadon "'^"7, necessary to effectively cow the «e.!t!cre anc 

cult*nfla5urtaceei5(».«bteM ba^^2^^^^^^ „„„ ee sarected for any j.ve" case «.tn * 

chenncal. adO-bon " XL^2^^JthaTb^g cenetrateo ano of the ope-afr^g concfcr, .cr.-. r, 

s:.x?ri:^ri;r r :eU co.po,.. .... . ... 

"°'^'*f^:2i7,2r.2^e5rJ^rS.-ous i«.m.,ciDie nuK! «t,.ch can t, s-xcessfuKy ,m.«.«ec =y 
The 0.1 ohaae .a tahen to . , ^^^j^,, ,o ,«<iuce their .nteracwn «tn iha ac-.ec.s 

p^a^'Srp.e'Tof'.hS S?e rneTaTrs^h as 0.eae. or napthen.c o... s.h a. She.,. .r. 

al»o vegetatw o. o»er „^t,on .n «h,ch -ater .s .he solvent seen ss £«- 

The -^"--"'^ « •*';^X»r^TareTeii.^a.ely adtfed to «n.eve or enrance 'uc 
" "^rJ!!!^* ^ThhXg eT^Tof m. em„««ns .n cases of hign.y .*e.,ing sra=« . . 

^'^J^,r^^tLl^Z ^as*«m such as po.ass.um chionde to :.e water Case 

advantageous to add i-»S per ««« » •» ^ p,opemes .no sucn -c-otj.crs 

r.i^:rrnor«hrr^^^^ t'^^^^^ -'ch ..pan, a use-u. c.^ .ectcgy a..d . 
con,o«...l. -.h •►-^OJ'^ T^^^ri SfeTaSd'techno^ogy o. mv^ ecg.r,.,r.r.g arc .s..v, 

6ythesuspens«>nofh.ghdeojityM"disuw«« ^ tecnrcegy cf muc 



" The cuttngs dispersKJn test, used to evaluate the mteracon «r«een shate ou-r.gs arc cancar 
""XTn ih-rcllS ni" ';r.ro.n the U K. .crth sea, -s ;ro..d and sieved .e .ac. 
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s eves I "-2 ? n-.n is co\*ec\ec ara acun'ibratec '»atef Twerty grams ot ecuc^iDratea Sftaie cuittngs *$ 
r^.me'5e'3 in 3S0 rrns of :re en. lirg fluid aO- 'O'feo at 50 roVn ana 60 ce^rees centngrade for 24 nourS. After 
r:s t^e Cuiin«gs aia ».u»iti.icrJ jver i 14 fMiii i'cvtf. wdaitwO. Jned. fe*eounitfi(e<2 vMth water and the 
cer rentage weight 'c5S :re cuttings cafcutatec. it there was a very !arge mieractiOf* bONeen tna 'luiO ana 

> T-e z^ne c-iiirgs the snafe wii' nave disperseo into very $maii oarxies and hence itttte wiir be collected 
Over the I 3 mm sieve; conversely, tf (here <was iittfe interaction bef/veen the shale cultmgs and the Cfflling 
fJijiC the Cuttings will have largely renamea tne same oimensiuc^^ o<<o up :g ioo-« mn up uwuvutou. 

Thus roiirrg me cuttings cure ciesei 0*1 results »n iOO"» recovery while rolling in pure water tesuUs rn 
recovery and ft »$ therefore concluded that there is little interaction 'between the d»asei Ofi and the 

; cjttfngs Out a large imeract:on between the water and the cuttings. All the "real" drilling Huids were 
evaluated on this scale. 

The Cuttings Oispersic^ test gives a reasonable idea of (he extent of the rnteraction. chemicaJ and 
mechantcai. between the cnifing r;uid ari2 the shaJe cuttings and has been found m the laboratory to be 
accurate and reproducible to withm 2 per cent. 

The resui's of some cuttings dispersion tests are given below, the higher the percentage recovery tne 
less is the interaction between the shale and the fluid and hence the better tne performance of the fluid. 

The snate inhibiting drilling f:uids were of three types, depending on the surfactant contairted tnerein. 
They consisted of 90 %v aoueous phase 6 %v oil phase 4 *'«v surfactant. All three muds used in this 
example were formulated to have a yield point ( - yietd value as defined in the boon 'Composition and 
properties of oti well omting fluids* by W.F. Pcgers. Gulf Publishing Co. (19S3) p. 232} of tS and were 
unwe^ghec 

Since sea water is often used as the base aqueous fluid in offshore locations the emulsion muds were 
compareo with each other seawater being the aqueous pha^e. 

SURFACEA-\T TYPE SHALE *m*E % HECPVERg 

1) Ethoxylated amine Button 98 
(x+y=15, R derived from tallcM) 

2) Ethox\'lated diamine Huttc»i 98 
(K+y^z=l5, n • 3, H derived 

from tallow) 

3) Ouatemary ethoxylated Hutton 99 
aniTDnium chloride (x+y=15, 

is derived fron tallow, 
is a methyl group) 

As a comparative expenmem a typ'Cai gypsum iignosuiphcnate mud was tested »n :he same manner as 
oescnbec hefe<nbefore usmg Mutton snaie. The recovery v»as now only The supenortty of the present 
Systems is cieariy demonstrated by rhe results of the above eApertments. 



Claims 



1 A dnilmg fluid comprising a Staole Oil m water emulsion consisting of 
a) 50-96 / acueous pnase 
5i 3-40 'tiv oil pnase 

CI i-tO *«v or a; ieas: gne surfacram belonging to me class lai of etnoxyiated amines navmg the 
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^ ^ ""^—j-i^ _n _ ^^^^ ^ 



in wnich R 15 any hydroohot>ic organtc group and x and y are integers21, me sum of which *s in the rar^ge 
of from 4-20. andor to the cJass {bp o' ethoxylaiod diamines having the formula: 



^(-CH2-CH2-0-)^-H 
R-N /'"^^^*x"" 



in vvtffch n is any hydrophobic organic group, x, y and z are intagersii. th9 sum of which i$ in the range of 
20 from 4 to 20 and n is an integer in range of from t to 6. and or to the class (c) of quaternary ethoxy fated 
ammonium satts having the formula: 



^5 



iRj'^ ^(-CH2-CH2-0-)yH 



90 ^n which R< and fh are any hydrophot^c organic groups x and y are tntegers^i the sum of which ts in the 
range of from 2 to 20 and A is any anfOn. 

2. A dhlliny fluid as claimed in claim i in which at least one of the nydrophobic groups R« and Rj ts 
derived from tattow. coconut oil or olive oil. 

3. A dnlting r*uid as claimed tn any one of the preceding ctaims in which R; is a methyl group. 

J9 4. A dnlling fluid as claimed in any one of the preceding claims m which 4-a %v otl phase and 3-5 %v 
Surfactant ts present 

S. A dniling fluid as claimed in any one of the preceding claims in which in the aqueous phase from i 
to f 5 Swt of a potassium salt is present. 

9. A onliing fluid as claimed in any one of the preceding claims in which a clay suspension is present. 
40 7. A drilling fluid as claimed in any of (he preceding daims. in which Xanthan gum is present 

8. A drilling fluid as Claimed in any ol the preceding claims in wnich n « 3. 

9. A dniling fluid as claimed in claim t. substantially as described hereinbefore with speoal reference to 
the Example. 

10. A process for dniling. completing or working over a weU in an underground formation in which 
49 process a drilling fkud as claimed m any one or more of the preceding clajms is c*rcuiated. 
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